(12)*#f* $k$3 1= S^J 'xtifl $ tlfc S 



10/520659 



(19) tsiMoWBrtritSII 

(43) @S5^WH 
2004 £22 B (22.012004) 




PCT 



iiiniuiiiniiiiiuiiiiifluiiii 

(10) Sfg^BBM 

WO 2004/007515 Al 



(51) SIS^^S 7 : C07H 15/203, A61K 

31/7034, A61P 1/00, 11/06, 17/00, 25/00, 25/02, 25/18, 
25/24, 25/28, 37/06, 43/00, 29/00, C12N 9/99 



PCT/JP2003/008785 
2003 *P7 10 H (10.07.2003) 



(21) SfSffiMS-^-: 

(22) g&tt&lB: 

(25) S©tti^(DSii: 

(26) Sf®^g|(DWl5: 

(30) ffiSfe^T-^: 

$#^2002-201843 2002 ^7 E 10 B (10.07.2002) JP 
t$ S3 2002-382122 

2002 ^12 R 27 B (27.12.2002) JP 



(7i) mmx(*mz&<±T:<D£&miz'2i*x): £(ts*i 

SMfciC^tt (SEIKAGAKU CORPORATION) [JP/JP], 
=Tl03-O023KStB*£feB B**g*BT=TB 1 f5f 

Tokyo (JP). 



(72) 
(75) 



3S«fctf 

(HABUCHI,Osami) [JP/JP]; T 466-0812 fltt* 
Mm BSftB A^g±* 703 Aichi (JP). 
t$X (NAKANO,Hirofumi) [JP/JP]; T 448-0001 
*J«m #*«Bli£SRl g$fl»W*¥*l Aichi (JP). 
Sgffl Sfc^ (SAWADA,Toshihiko) [JP/JP], t 441-2432 S 
dbtaSgU ^Hl*^mift«^fl!lH 4-5 Aichi 
(JP). Mfr S-?- (FUJII,Sonoko) [JP/JP]; X763-0012 # 
JIIB*.mm±SBl-Ta 1 1-2 1 Kagawa(JP).:* 

/Sl^^7 



(54) Title: SULFOTRANSFERASE INHIBITORS 

(54) %HcD2&: mm&^mmmsm 

CHjORs 



< 

in 

IT) 

r- 



O 



15 

I J 



it8 



CO 
CO 

I 

2: 

CO 

CD 



^R 2 X— R, 

NHRj 



01 




(57) Abstract: A galactosamine derivative 
represented by the following general formula (1): 
(1) wherein K u R2 and R5 independendy represent 
each S0 3 " or H, provided that at least one of them 
represents S0 3 '; R 3 represents H, acetyl or S0 3 ", R4 
represents H, optionally substituted alkyl, alkenyl, 
alkynyl, acyl, aryl or aralkyl; X represents O, S, NH 
or CH 2 ; and the wavy line represents an Of -bond 
or a P -bond; and a sulfotransferase inhibitor 
containing this derivative. 
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y^-lt*)5=>y Fo>f f y»I*f ^i^tns A-m&iktfv? h-f 

flfcS*£*E^I*5R (£1T rGalNAc4S6STj th^^o) <0S&fiH4&ffl.*i"*R&*8l 

3, j/y =»f-^/^y %^(D— mx&>z> 0 
±&ma*&<<Dmm&m®mm&M j *vx\,^z> 0 mzj. Bioi. chem., m, 

43894-43900 (2001) »ClE*<**tfcBMH\ *r*LtC «fc ot4f5 V^v$5 = V 
Ko-ff^M E (J. Biol. Chem., 264, 14916-14922 (1989)) ^fi, 

mX^^m^M^^ OfcS^fFlfc 6265192 -§\ % 6365365 %m) „ 

-0)X 0 temm&fc&mm<DVKWM t LT nm X. Biochem. Biophys. Res. 
Commun. , 150, 342-348 (1988) iCfEfc £ ttfc chlorate ^» J. Biol. Chem., 
267. 8802-8806 (1992) (CfE^c brefeldinA ^frfc&lT 5 C U^ i b > Stf 
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*mwnsxT(D (D-(ii) t£!i-t-6„ 

(l) TIB^ (l) X-mtstiZtf?? hVZ^ffimfto 



R 3 W: H, T ir ^vl^X S0 3 " & ^ L , 
XfiO, S, NH, X«:CH 2 £^U 

(2) R.&tf R 2 # H -Cfc t> . Ra^T-fe^S-efc^x R 4 #B&3mSSfi&tf> 
TV—j^mx-hy, R 5 ^S0 3 -T*fcS, (1) IS^^^^ ht^«*. 

( 3 ) R, tfi S0 3 "C& <9 , R 2 &U< M s H "Cife 9 , R 3 ^7tf;Hfife «9 , R 4 & 
f^X«it^7y-/wST'fc5, (1) B«©^f9^ 

( 4 ) R, R 5 & H T*fc «9 „ R 2 ri* SQT"C* 9 . R 3 ^7tf;WST-fc 9 , R 4 # 
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(5) (D~(4) tttifrimmm^tf?? h-v-^>-mmft*^ts. 

(7) (1)~(4) {Bjn^l^l5^^>^7^ ^^#£fiit^^g£ 

( 8 ) ( i ) — ( 4 ) ratta* i ^ie^^^7 * h * 5: ^mmftomwt&m&m 

( 9 ) ( i ) ~ ( 4 ) fttifr i JBiEife^^f^ * h -9- ^ ^^^^^>^ms^^ , 

(10) (l)~(4) {5ItL^l35lB«feo^7^ hif^ ^ffim&&&%}f&ftk 

(id (d~(4) totifrim.um<D#7* mj-s zsmmft&#$}rft& t 



m i m«s *%w®ni%.xf&mnmn2(o GaiNAc4S6ST iztt-rzm.mfs®. 

^ 2 Elte, ^mmm:3R^mmmM4<D GalNAc4S6ST |i*H-S|fi*JStt 
m 3 Bltt, *BPJM5St;*^i^l6(D GalNAc4S6ST Slfi*EH4 
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Wlg$E&&%s #1- GalNAc4S6ST LT^n*:Pa*?£te£^i-5 w £ £ JL^ 
(1) *mWtoM 



R 2 &tf R s ^ S(V XttH (tK^MTO 

^£<£> 5 < £ fc— ofi S0 3 -T*fc 9 , R 3 H, Ttf/HXIi S0 3 U R 4 

XfiSlfeXfi^g^^T^/V^S^^b, X 0 % S, NH, CH 2 




(1) 
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tt S0 3 -?£>5r tsftS^K-efcS. ^<b£?£L<{3\ R,s R 2 RX* R 5 <£>tfma> 1 o 
5£ (1) T^£*L5 R4 O^fiTK^JS^ (H) Xtt— «t-*©«f«li J H»«»- 

jB^sr^y ^^-t-St^u r^y ^^a^o^a***!?^ «fc v h&izv\<\ 
±iar^^/vst urr±f«l*.ii«*» i~23, #£u<f* 2-20 ommxit 

&&tt-fZT/i>*Ji'&&mi?ft>tis 2-18 ©Si©7;^;vS^f 

Li^T/u^S^: L-CW bft5o TV^A-Ste, TfEiS (2) Xt^T 

-yjvif y -fe d — 3fetf>#*&£3Pt- 5 T ^t*^r^*^S"e <b &v n (TIB 
^tit^* u o~i8 <z>gg!c£^U z te^^a&f-^i^SX 

CH 2 

I 

CH— O Z (CH 2 ), CH 3 ( 2 } 

CH 2 -0 Z (CH 2 ) m CH 3 



±firj^=-^mRx^r^=-^m^ mmm 1-23, ^*u<{* 2-20 x 
xmztizMftofcmmz 1-23, 0*u<« 2-20 -e*>s. ft> ±15-^ 
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T^A-S, TVV^A-S, TV^-Ag, 7'>^Stt, MK, fc Kndf-ix 

(oh), *-*ys, Anyyg?, y-^g, ff&x 

S (OH), t=aryS, ^u^f^m^mf btiZo «*St£fctt, ^Jx. 

^tr 3 ~ 8 *tf>1Siff StStf^f btiZo 

^vVl^S (OH), ^B^^ (7yilf (F), ^J^^- (CI), 

(Br), (I) S£), - bal (N0 2 ), fift&g (S0 3 "), ^ySf©I 

&g *S5Sf UK ^ b T l ^5 7?f^I (#J ttf7/W3*^7x = 

±E75^^ii:tt, fini5gmx^em^>r y — /i-s (Ar) icr/w^/i' 

S^^bfc Ar-(CH 2 ) -Sr-^^L-C^^tbSaS-Cfct), MIS n fi 1-20 
^£f£L<, 2~18 tf5«fc l9$f*LV> 0 Z<D& otZTyJ^/V&t LTfl, 0«J X. 

-LIEiS (1) mmttf?* him t R<t(D&&te, 

>-og##teK#£i-5 o-i/y^^K^^m, o (&§?fjj§m s m 
Mm, nh w^;S), xts ch 2 (^fi/vS) s-^y^v- 
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tt, TiB5£ (3) x 5£ (4) , (5)&tfst (6) 4f-e#^**n6*«*s 
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£fci^#Ka&<&LTv^±!B^ (4) T*m£tiz>*&wyom* r*&wmm 
3j t. 3^bTv>-5±iB^: (4) T*^^tt5^pj#)M^ mmwmm 

4j a^UTV>6±fB^: (5) T'^^ttS^S^ T^l^jC 5 j 

/3^utv^±ib^ (5) xm^nzvon* **mwy>>W6i tmm-z> 0 
^^^m^m\ ztizfem-rz^ tx*mwyonixiz2&&z> 

ZbtfXZZo ±iss^. ^sia&c, -r^-^^flg^ffi^fc^n-^ 

z>^t&*imx'hz> 0 

H&L&asib 4 ^W±Jt#b-C % 3&fc Ku=¥WVS&i»ft:bfcm. 

?KbX#<b;h,5#^$>SCte> eft^S^^m (4#J- J. Biol. 

Chem., 276, 43894-43900 (2001) fE«<Di5{Eg£gi|fc^if fSt) &tf^i£m<£>& 
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(2) *mnmmm 

^$f*b<, #^#^m^^UVN 0 10- 

33168 -5§-, 2001-57882 -5§% J. Biol. Chem. , 276, 43894-43900 (2001) , 

mm 2000-60566 W002/00889, #Bfl 2001-61481 -5§\ 4#BB¥ 8-33483 -5HE^ 

^ 10-33168 -!§\ 4#Hfl 2001-57882 -J§\ J. Biol. Chera. , 276, 43894- 

43900 (2001)) ##f£L<, ^t>*?l£L<te J. Biol. Chem., 276, 43894- 
43900 (2001) fB«tf>@Nf (=* V K p ^JMi-^-t"* 4-fi»fb#7* V 

fjf : GalNAc4S6ST ;$S#)J^£*L5o 

#v\r/&^ (*tfla) -eog^?^* 100%, mm*muvte\<^ 

K^xm^^M^Vti^. 2.5mM <DV&mMM8£X<DB.fc&fK&\<^X 5% 

J£JLh, IX f* io%£Lt, Mh&&L<teis%SX±(Dmmfe&**1r 0 

«MC GalNAc4S6ST Ofgtttf* jtjf LT^i" GalNAc4S6ST (D^^rW 
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&Ms mmm. &^m. mnm. mmm. nm&s&m* mnmm\^m^hi^ 

Mfia^JMS^, iifffricAl 0^fc«5 lmg~l 0 OOmgggf 

mm 

(l) *£9S4feftl0>1M8lt 



21.7mg (0.073mmol) 1. 5cra 3 lC^#?L^ =&te«tJtfc°y 

# 20. lmg (0. 126mmol) ^IjlOLtMt' 6 I^MJJttfLfc. 9 

;-;V* 1.5cro 3 »lU -Y^-^tjMtMB Na + M (PARTISIL10SAX : Whatman ft 




OPh 



HO 
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&) zmmmt. mttm&m&mm^ \t^m2 wmd 34.4m g *n 

tie it&V!>2&'(*l/&&®fln (PARTISIL10SAX : Whatman #M) £fflWcii&3l 
»q-7h^77^- (HPLCK (Superdex30 7J =7 A : 

mWVoMl * 'H-NMR T'^b^Co ft*5, -hlSfc^* TPhJ f*:7^-/VS£^ 
-To 

'H-NMR (400MHz, D 2 0) 

6 (ppm): 1.92 (s, 3H, NHCOCHj) , 3.97-4.10 (m, 4H), 4.23-4.27 (m, 2H), 
5.44 (d, 1H, J=3.7Hz, a-H-l), 7.00-7.04 (m, 3H), 7.24-7.28 (m, 2H) 



(2) *&wvam2<nmM 




-7 =c =->v 2-r-fe h r 5: ¥-2-7*3-* y- 0 -d-# 7 ^ h ^7 y K tft^** 3 ) 

40. 4mg (0. 1358mmol) £S£J&kf i> 2. 0cm 3 U H&fcfiiiElt t° U 

# 44.5mg(0.2781mmol)^^PU-C 24^CT* 6 B#f!iMt# Lfd 0 KlSa^ttK^^ 

/ —)\>* l. 5cm 3 » t> -Y *^#M»JB Na + ^ (Dowex50W : >Jr 5 #/H±®0 

m 4 (xmrnvan 2) s.omg *'&tz 0 fc&w 4 & * *>&&mm 

(PARTISIL10SAX : Whatman *±I!£) Wcit5j£f£#^ * ^ b ^7 7 -f — (HPLC) % 
^^y/Vitii (Supaerdex30 *7A|rffiffl : 7 7* A""^ 1 S'T^'f ^"7^ S> ^ f±!&) 

ic «t o mis ufco roj:7ic lt^m i,tc^mmm 2 & -h-nmr -e##f b/t„ 

: 9 % 
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'H-NMR (400MHz, D 2 0) 

6 (ppm): 1.88 (s, 3H, NHCOCHj), 3.72 (d, 1H, J=ll. 5Hz, H-3), 3.93 (s, 

1H, H-4), 3.97-4.15 (m, 4H, H-6, H-5, H-2), 4.94 (d, 1H, J=8. 3Hz, 0 - 

H-l), 6.94-7.03 (m, 3H), 7.22-7.28 (m, 2H) 




Mfr£«j5) 30.4mg (0. 0788mmol) fcftjftbfy^ 2.0cm 3 KljgAfU Hife^kSlE 
H- try^Vttflc 134. 3mg (0.8395ramol) ^Px.fc 0 50^X^0^ L ft ^ 

20 f$!B\mftV1t&s *9 J—J^* 2. 0cm 3 »;t*:„ RJfcfK W^^UMW 

18. 5mg (0.0379mmol) ^^/—/VtK^^ 2. 0cm 3 U 
r (Dmm\Zs< J*MM (^7V?^-^) 21.2mg ^DXL, tK^^#H^ 

(3.9mg)„ ft3b\ ilE^^f TPhJ tt7x=/wS^t. 

Ifc^S : 2 6 % 
'H-NMR (400MHz, D 2 0) 

8 (ppm): 1.91 (s, 3H, NHCOCHj), 3.60 (d, 2H, J=6. 1Hz, H-6), 4.01 (t, 

1H, J=6. 1Hz, H-5). 4.26 (d, 1H, J=3. 2Hz, H-4), 4. 43 (dd, 1H, J=10. 7Hz, 



Ph 
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J=3.7Hz, H-2), 4.62-4.69 (m, 1H, H-3), 5.55 (d, 1H, J=3. 7Hz, o-H-l), 
6.99-7.06 (m, 3H), 7.24-7.26 (m, 2H) 
,3 C-NMR (100.4MHz. D 2 0) 

5 (ppm): 24.82, 50.65, 63.75, 74.41, 78.50, 99.09, 120.03, 126.06, 
132.72, 158.75, 177.61 

(3) *KW%>m6<DfflM 




it0:to7 it ^8 



2-7 ± hT ^ v^-O-^A- l/i/fr- 0 -D- 

#7 9 h J > K Ut&W 7 ) 16. 2mg (0. 0279mmol) S:^ * / — ^tK^^ 
2.0cra 3 Ki§fl?U '*9S?*Attjfc 5? 30.4rag SrSfcto Lfco tK^ 

#*#B^T, 40 < CT-MftL&as<b 21 l$IHH*#Lfco SJES»-fr**r-fe9^ h 

UfCo :©<t5iat»Lfclb^«8 (*^^S6) Sr 5.2mg Sr#fd 0 * 
*5 X iiEfc^i*:* TBnJ fi^^^SSr** U Tphj te:7 cn^/Vg^-To 

HX^ : 47% 
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(4) *©ffli<0#36W4&ft<*>ffl» 




H' 



OH OH 

NHAd 



+ C 5 H 9 CIO 



it&yn 9 (D-# 7 ? h V ^ isffi^fc) 103. 2 mg (0. 315 mmol) t Ifcjft^ v 
P 7< * :/l. 55cm 3 £Mp3] U t°D 1.05cm 3 ZMtto ^ <^fi i ^^0 < C(C^ 
bfc^, \?s<us( )V>? n U K0. 125cm 3 (d=0.979, 1. 0149 mmol) ^PxT^M 
-C15.5l$WJt#Lfc, $^^H^^{-tV^a^yW^nU K0. 10cm 3 (0.812 
mmol) £iiJPLTMT-7fl#P^m#L*:^ ^ n n /Jvl^Ocra^^U £SfP 
j^^TK^-^ h V ?A7Kig#n5cm 3 -e3®, IS?D^7Kl5cm 3 -C3tHlj5fe^bfc 0 

-fc(F>\\&fyi\ 0&102. 6mg (0. 207mmol) #fc 0 

Uk&yoi o) 

: 66% 

Rf=0. 278 (50% W^BSt^f-^ llHlJgM) 

'H NMR (400 MHz, CDC1 3 ) 

6 (ppm) : 1.08 (s, 9H, 0(0^) 3 ), 1.21 (s, 9H, CfcE,^), 1.93 (s, 3H, 
NHCOCHj) , 3.75 (s, 3H, 0CH 3 ), 4.03 (m, 1H, H-4), 4.13-4.21 (m, 2H, H-5 
and H-6a), 4.33 (dd, J 6a . 6b =11.0 Hz, J 5 . 6b =3.9 Hz, H-6b), 4.83 (ddd. 
J 23 =11.0 Hz, J 2>N „=10.2 Hz, J,. 2 =3.6 Hz, H-2), 5.30 (dd, J 2>3 =11.0 Hz, 
J 3 , 4 =3.2Hz, H-3), 5.43 (d, J I>2 =3.6Hz, H-l), 5.76 (d, J 2>NM =10. 2 Hz, NH), 
6.78-6.82 (m, 2H, arom. H), 6.96-7.00 (m, 2H, arom. H) 
l3 C NMR (100. 4 MHz, CDC1 3 ) 

5 (ppm) : 23.26 (q, NHC0CH 3 ), 27.03 (q, C(CH 3 ) 3 ), 27.07 (q, C(CH 3 ) 3 ), 
38.65 (s, C(CH 3 ) 3 ), 39.09 (s, C(CH 3 ) 3 ), 47.42 (d, C-2), 55.68 (q, 0CH 3 ), 
63.30 (t, C-6), 67.72 (d, C-4), 69.10 (d, C-5), 70.31 (d, C-3), 97.19 
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(d, C-l), 114.75 (d, arom. CH), 117.76 (d, arom. CH), 150.10 (s, arom. 
C), 155.35 (s, arom. C), 169.86 (s, NHC0CH 3 ), 178.32 (s, 0=CC(CH 3 ) 3 ), 
178.56 (s, 0=CC(CH 3 ) 3 ) 




53.9 mg (0.108 mmol) <D4t&%)l 0 4rft*Rf V ^5cm 3 1 U =Mi\3& 
H- fy^fr 38.4mg (0.241 mmol) Sr*Px.fc. 40 , CT*6^^^# LfcgL 
KJfcift-^HfcH:.? 1 — lcm 3 $rJ[)PX., Dowex 50W X8 (200~400^ Na* 

77^- (^^c^yV-^^rf-V) U M^^^CD^^ 1 1 

(29. 8 mg : 0. 0499 mmol) £r¥Mt Lfco 
1 1 ) 
: 46% 

Rf=0.625 (30% ^^;-/^PO*M IIeJMPS) 
'H NMR (400 MHz, CDC1 3 ) 

8 (ppm) : 1.01 (s, 9H, CiCHjJ, 1.16 (s, 9H, C(qy s ), 1.93 (s, 3H, 
NHCOCH3) , 3.71 (s, 3H, 0CH 3 ), 4.14 (d, J=9. 9 Hz, 1H, H-6a), 4.31 (t, 
J=5.3 Hz, 1H, H-5), 4.49 (d, J=9. 3 Hz, 1H, H-6b), 4.75 (td, 
J 2 . 3 =J2.nh=10. 5 Hz, J,. 2 =3.3 Hz, 1H, H-2), 5.02 (m, 1H, H-4), 5.27 (dd, 
J 2>3 =10.5 Hz, J 3>4 =1.8 Hz, 1H, H-3). 5.43 (d, J,. 2 =3. 3 Hz, 1H, H-l), 6.25 

(br s, 1H, NH), 6.69 (d, J=8. 7 Hz, 2H, arom. H) 
6.87 (d, J=8.7 Hz, 2H, arom. H) 
,3 C NMR (100. 4 MHz, CDC1 3 ) 

5 (ppm) : 23.21 (q, NHC0CH 3 ), 26.98 (q, C(CH 3 ) 3 ), 27.06 (q, C(CH 3 ) 3 ), 
38.66 (s, C(CH 3 ) 3 ), 39.01 (s, C(CH 3 ) 3 ). 47.82 (d, C-2), 55.58 (q, 0CH 3 ), 
64,46 (t, C-6), 69.12 (d, C-3), 69.12 (d, C-5), 73.20 (d, C-4), 97.27 
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(d, C-l), 114.56 (d, arom. CH), 118.42 (d, arom. CH), 150.31 (s, arom. 
C), 155.27 (s, arom. C), 170.51 (s, NHC0CH 3 ), 179.30 (s. 0=CC(CH 3 ) 3 ), 
179.63 (s, 0=CC (0*3)3) 



29.8 mg (0.0499 mmol) <Dit&mi 1 t 9 J — /W. Ocra 3 1 U 

1. 0 mol/dm 3 ^ h V t? J** h 9 J — ^*§*£0. 10cm 3 £;&D;ifc„ ^ST*48 

BttW«#Lfc1*, Rjea^W«rT^<— 9>f MRC 50 H'M-effn U ^ffigfcg 
Lfc, m&mZ?*Z>M (Superdex 30) U *&fe*tS<&te£"«J 1 2 

(#3gi»SC) 11. 3 mg (0. 0266 mmol) £r#fc 0 

iR* : 53% 

l H NMR (400 MHz, D 2 0) 

5 (ppm) : 1.94 (s, 3H, NHCOCHj) , 3.63 (dd, J 6a . 6b =ll. 8 Hz, J 6 ,6.=7.9 Hz, H- 
6a), 3.68 (dd, J to>6b =11.8 Hz, J s . 6b =4.4 Hz, H-6b), 3.69 (s, 3H, 0CH 3 ), 
4.12-4.16 (m, 2H, H-3 and H-5), 4.22 (dd, J 2 3 =11. 1 Hz, J li2 =3. 7 Hz, H- 
2), 4.69-4.72 (m, 1H, H-4), 5.41 (d, J 1>2 =3. 7 Hz, H-l), 6.84-6.88 (m, 
2H, arom. H), 6.97-7.01 (m, 2H, arom. H) 
,3 C NMR (100. 4 MHz, D 2 0) 

5 (ppm) : 24.76 (q, NHC0CH 3 ), 53.05 (d, C-2), 58.67 (q, 0CH 3 ), 63.93 
(t, C-6), 69.56 (d, C-3). 73.98 (d, C-5), 79.47 (d, C-4), 99.92 (d, C- 
1), 117.92 (d, arom. CH), 121.70 (d, arom. CH), 153.30 (s, arom. C) 
157.56 (s, arom. C), 177.60 (s, NHC0CH 3 ) 
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mmm2 

&mft&<Dfflfett. J. Biol. Chem. , 276, 43894-43900 (2001) fE^O^jfe^r 

&^^xftteotc 0 mms.jtmt 50ui 2.5Mmoi w-r ^ ^y-^-Hci 

(pH6.8), 0.5Mmol <D CaCl 2 , l^mel CDjItcM^A-* ^*->\ ht^ 
«»-e25nmol ©a^ Ko>f fV*»A : dtUb^X&ttsSgftfc 

$1), 50pmol CD [ 35 S]PAPS (8H4fifcfift : ft 5. OX 10 5 cpm : Anal. Biochem. , 148. 
303-310 (1985) bfc) , J. Biol. Chem., 276, 43894-43900 

(2001) flEfc^&TWRUfcfc b*3fctf> GalNAc4S6ST $r»bfc 0 -CDSJ& 

3Ri!i*»w«fti, *ftwmm.2, *j&9j4feft3. mmmm. xsmmv. 

5, #^!$J©6&<&*|y&iftS SOnmol, 125^01, 250nmol t^5<fc9 

KJ&te, RjeSfS* 3rct? 20 ^y*^-Mtm\ 5tJ&CD#lhfi 1 

->A^tp^^y-/p^ 3 f&sasan u 3s s 7 -</w £ tbfc ^ y 3 u- ^ y ^ y # v 

J. Biol. Chem. 268, 21968-21974 (1993) ICfBfc £ ttfe^^T* 

**W^K*^b*v^©»*^S:HMft^fcbT ioo%£U #$893* 
%WMn6 : ff5 3H) 0 
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^ttJSte. 2002 M 10 B&XTf 2002 12 M 27 B fcttfiitf) 0 &%fWf-ttiMfH 
2002-201843 0^^ 2002-382122) KS<5< ^WCfe 9 , ^<DI*9^te 
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m # <o m m 



i . 



T!E5£ (1) ti^5^7^ MfS 




X R4 



(D 



R„ R 2 RX$ Rjfi^^a^^ S0 3 -Xt* H 'PK< t htttlti*ti S(V 

R 3 n H, Tir^vi'gXte so 3 -£^ U 

2 . R,&tf R 2 rt 5 H "Cfo 9 , R 3 ^T-fe-^/vS-Cfo 9 , R 4 JdSffm^f^fi#l^ 

fro 

3 . R, & S0,-t?*> 9 , Rj&tf R 5 36 s Htfc!l, R 3 &T 9 . R 4 # 

fro 

4 . R, &t>* R 5 75S H 9 , R 2 # S0 3 -X'h 9 , R 3 <0 % R< & 

fro 
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